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[ItfcSC 1 1 
K4%t\ 
c : 0.010-0.050% 

Si : 1.096&T 
Mn : 1.0-3.0% 

p : 0.005-0.1% 
s : o.oi%&t 

Al : 0.005-0.5% 
N I 0.01%J^T 
Nb I 0.01-0.3% 

(Nb/93)/(C/12)=0.2~0.7 (^^Mk C fi#* ^»7G*<7)^1: ) 

* * in# * 9? £ l , &m i$nn$j tFe* ct yq^ »sm m^m® zyg-tzt 

Ma^-e50%m_Lco7o.9'f hffih, Hflt^-c l %Jil_L<7?" : ?';vT- "y^-i h^fiS-^ 

[W*3S 2 ] 

KWMtiEtiU 3Sm/4«&SK^t&MiK¥ i fT&(222)®, (200)M> (110)®* J:^ 

P(222>/ |P(200) +P(U0) +P(310) I ^ 1 . 5 i&fi? <*> P ( 2 2 2 ) > P(200)> P(110)*<£ 

tfPuioli. #*Mfe/4«&g&;:*tf£CTK¥ ; fT&(222)®, (200)M> (110)®* 
3 ] 

H»*» 4 ] 

(Ti/48) / I (S/32) + (N/14) \ =£2.0 (5£fOTi> S, Nfi#* ( 
M%) ) 

[Sl^fi 5 ] 

6 ] 

St&%-C^ 
C : 0.010-0.050% 
Si : 1.0%MT 
Mn : 1.0-3.0% 

p : 0.005-0.1% 
s : o.oi%mT 

Al : 0.005-0.5% 
N : 0.01%J£LT 
Nb : 0.01-0.3% 

(Nb/93)/(C/12)=0.2~0.7 (sS+ONIk C i±#* Otg*^** («4%) ) 
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5S!:?2 ffiM *' i&U ^®«ti"*^W£EMxefc % Sf^M«C«fe«Sfflffi : 800~95o£ 
7 ] 

c : 0.010-0.050% 
Si : i.o%It 

Mn : 1.0-3.0% 

p : 0.005-0.1% 
s : o.oi%&t 

Al : 0.005-0.5% 
N : 0.01%J^T 
Nb : 0.01-0.3% 

(Nb/93)/(C/12)=0.2~0.7 (5$4>6DNb. C{±#^Otc^0^4 («*%) ) 

lS^SS!:: **** : 8oo~95<rc-e****rv^ *v>^««iis*?,50oic*-e©» 
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(Tj/48) / | (S/32) + (N/14) | £2.0 (^^OTi, S, Ntt**05c*0^** ( 
[If 1 0 ] 
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[0 0 0 1 ] 

toflWi, e»mffl«««0'ttafefc:*rfflfc, SI3I5ii$ (TS) ^440MPa^±o?S5£;g-e 
(^rflt^l.2) m&Q&fci&tLt:j%&&MtiLi3 ZVfrnmtfi 

[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 

J: Lt?li^$ (TS) 440MPaJ^±Oli5|K£<f£ffl1-& 
[0 0 0 5] 

&&ik*M#>&±-?<DWkmb LT, TS^440MPa, <fc «9 £F£ L < (4TS^500MPa, SfcfcjJS 

L < liTS^ 590MPaT\ L rt> >9 JS5Bte * * fofi £ * fWog*« * o T £ «9 

[0 0 0 6] 

**£**@*^S*OTi*Nb**ftbnU IFdnterstitial atom freeMt LtzM*'*-* 

M j*c $ tLT V> 4 1j&&$> 2> Q 

mWJCffi 1 ] #P?P856-139654-5§-<2r$| 
[0 0 0 7] 

t^tl tt, 0:0.002-0.015%, Nb : C96X 3 - C % X8+0.020%, Si I 1.296JBIT 
> Mn: 0.04-0.8%, P : 0. 03-0. 10%©ifcjfc*;r** , B!565^ £35-45kg/mm 2 ft (34 

o-440MPa^) mmmn*^ zm^omntzTiiiMtinrmmmm? %&ffi-?%> *> , 

*#:fi«j {±0. 008% C - 0. 54%Si -0. 5%Mn- 0. 067% P - 0. 043%Nb«0^'B^ii *■ mtt t 
U »Wffii£-*WffiH-|ltt*»««rffdifcKJ:lJ, TS=46kgf/mm 2 (450MPaK 
¥^ r <ft=l. 70*l*Sjitt*5ft^^Ji««*»jit? § £ £ t ^ $ tLT v» * o 
[0 0 0 8] 

l * l a* e> . to i ? ^^stta £ fft# t l -c mffik<t%m * ma-t & »± > 

3 1 3531 * tf*440MPaJBLt* & v> (4 $ K500MPaJSl±^590MPa£l± t v> o fc«3afttf>fll;fc& U 

. 010%*M t V> -5 M;R||Jt * -Cfijfc-t & 7t tc »4««ixe-c|i^jtt55r^ ^^T>& t> & it ft 
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[0 0 10] 
[0011] 

I^f^iS*: 2 ] #<£BH55-10650-§-£-$|| 
#PBBS55-100934#&«1 

[0 0 12] 
[0 0 13] 

o 2 J>^^5f 4K /£iiV O; 0 ? 3 ^ 0 - 0 ^ Si: 0.2-1%, Mn : 0.3-1.5%, Ti:o 

*L££2 tSwS**^ °- 2 12% C ~ 0, 32%Si - °' 53%Mn "0- 03% P -0. 051%TiOjfi 
t5^, L , 1 f*-l-6U TS=482MPaO^MM^M«^^TO-e*-5,g'^ 

[0 0 14] 
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[0 0 151 

ico^#{±, ^©Cl*^tL, ¥±S>rfltri*1.3m±, ^o^4>^^>f^ 

tikmzirtirti&mtvx&io, $?z, Migra, u *<vuwmm 

immtf&Zo $^tc, #<btL^M^H2>ffi^^jtic^^v^^i6, #^7tMjS®tt/^ 

[iff^K6] #|H§2003-64444^<2^ 

[f§HJ§#*flf & L£i ti-& mm] 
[0 0 16] 

[0 0 17] 
[0 0 18] 

£?>3ID3ii, COJ:^a:fl6*aiffOMfl[jflc*^r5pJ|c#ftLfc, TS^440MPat?^o^ r 
{tel. 2 19 ttKatL&ffiSftftftK* «t tf*0«i£#ffiSr»*-*-a £ * g ft 

i: U TS^500MPa. v»|± $ HTSS590MPa£: ifcBti£"C2&-3 T TO r -fit^l. 2b 
^ 1 A r fit fc^rr £ *) ft Kft*L&ffi9ftKfl|;|K:& «t tf* omit^ * Jl^f & £ t * S 

[M * JHfti- * *i> co^lfc] 
[0 0 19] 

**£^#*Mf*fllv>a;Lfc4< % o. 010-0. 050R*% t C<£«<0*£HT, £ 
»C^*t©H«T*Nb*«*aw-t4£fc-^ Wr#Wl.2Ja±TSUfcl»ttK«*L 

Ltz a 

[0 0 2 0] 

(1) Si%T\ 
c : 0.010—0.050% 

Si : 1.0% MT 
Mn : 1.0-3.0% 

p : 0.005-0.1% 
S :0.01%&T 
Al I 0.005-0.5% 

n : o.oi%mT 
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Nb : 0.01-0.3% 

(Nb/93)/(C/12)=0.2~0.7 (5S*ONb. C fi#* <97u|f ) 

fcfcfc, '®a^T-50%m±c7)7i7-f hffit, ®^|^-ei %jy._hco-7;v^>'-9--f h*B£-g" 
tr4UUfe*# U ¥^ r ^t**l. 2J£JLhT?ife 3 1 1 £#m 1" * *£& «9 tefcfcfLfc^&Sftjg* 

[0 0 2 1] 

(2) KfSBilJRtt, $»/4>KJ¥teSK^t&MK^T&(222)m. (200) (110)W*3 

P(222)/ |P(200) +P(110) +P(310)( ^ 1. 5 (Sl^ <D P ( 22 2 ) > P(200K P(U0)*5«t 

tfPoiott, &*mm/4ffl¥&MK&tf2>ffiffiKspft% : (222)'m, (200) Bu (110)15*3 
10 0 2 2] 

(3) ±EttJftfcinit-C, Sfcfclfo. Cr> Cu*5 £ t^Nitf) -5 *>1«£ tzit 2«J£JLt ! £:^tf-eO 

.5K*%jaT**i-«£ t^#mt-r^±iB (d tizit (2) Kia*©*jtt!)ttK«*L 

[0 0 2 3] 

(4) ifgffigfcKJn^T, § fbtiTi : 0.lKS%mT^#^-L, ^o, HtpOTk Sis J: 

(Ti/48) / ] (S/32) + (N/14) } ^2.0 &*<D7u S, Ntt^^Oxf^ff ( 
«*%) ) 

&&M^£itJ£1- &£«k£#mt-r£±ffi (1) , (2) (3) fcKlfc<D*R $ tt 

[0 0 2 4] 

(5) OTtci6oiS=Sr^i-S^:t=Sr#mt1- < ?>±|B (1) - (4) OWftL* l 

[0 0 2 5] 

(6) KM%X\ 

C : 0.010-0.050% 

Si : i.o%&t 

Mn : 1.0-3.0% 

p : 0.005-0.1% 

S : 0.01%MT 
Al : 0.005-0.5% 
N I 0.01%JSLT 
Nb I 0.01-0.3% 

(Nb/93)/(C/12) =0.2~0.7 (^4>^Nb> C <D%mv>&%iM (R*%) ) 

*tt±jE5£*;8ftu ^jRjftn : 400-720*0 -e^ipttK mmwit-t ^mmwrniMt „ mm 

ffifcfcfrWBaSfcifcU i^Ittf^^FIEIIii:, »?£M«£&ttifi]£ : 800-9500 
fcfrv^ ^-e^i£^^'b500 c Ct T-Oz&ffi^o^<^*Pii^ : 5 tYsJSJLL i: L 

[0 0 2 6] 

(7) 

c : 0.010-0.050% 

Si : 1.0%mT 
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Mn : 1.0-3.0% 

p : 0.005-0.1% 

S : 0.01% BUT 
Al : 0.005-0.5% 
N : 0.01%£TF 
Nb : 0.01-0.3% 

(Nb/93)/(C/12)=0.2-0.7 (3**<&Nb, C ©x*^** («*%) ) 

, &f£®#fc, $£#fcy&g : 800~950"C-e^#E *1tv> % -CftMiftJK^fe 500*0 £-?Oz& 
[0 0 2 7] 

(8) 1^5^, ±BJBJ6»CjHlitT, £tb£Mo, Cr, Cu*3 <£ t^NiO ? *>1*2 it 2 « 
m±=Sr^-ti-W5®*%JeJlT#^1-^it*#mt-r^>Ji|B (6) ttzli (7) fcE*0 

[0 0 2 8] 

O) m^vftf, ±iam^^jpx.r, $ : o.i«fi%mT£^ru #>o, ^ 

(Ti/48) / I (S/32) + (N/14) 1 ^2.0 (5£*<&Ti, S> Nti£-*<Z>7G3&<*>-&« ( 
) 

%2>mmzm&-tz>?Ltzmmtirz>±.m (6) „ (7) (8) KiamosiiR 15 «• 

[0 0 2 9] 

do) iM^w&LmmxM^k^mwmm tfcoii s^oi mis * $ e» 
n^-i-*c:tt!j#mti-^±iB (6) - (9) ov>r*L^i^Kiamo^c^i4K#fr*: 

[0 0 3 0] 

i©H^{±, C-£ftJtd*0. 010-0. 050®fi%O^H^i3V^T, ^OflH&^SIIFfllOJ: 

Yttt^ -?)i>7-y*y4 Yffi*'£ttm2l®k*%-t2>®.&mm.ti-&Z. £T% TS440MPaJSl± 
x <fc >3 ff * L < {±TS500MPam±> StCjJiK ttTS590MPa&±©ifc&fltfl;*£j£ Lfe 

[0 0 3 1] 

6. *^T'(i, fW^7x7^ h*§?> |lll}S^ e B H ^M^I&5Sks ^;v^>-^ 

t£feODP«« (1S^«V^;v) J: •) iCI^MLoo, «©R3(HP!J: »HiC 
*##v>fcv>}, 0. 010-0. 050K*:% <D C t U Jn*.T, iOC^tlt^t 

at-eo ^Nb^tn {ml a c * 1 1- * 9 4 
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[0 0 3 2] 
[0 0 3 3] 
[0 0 3 4] 

££T% Nb#«fcC#«**> (Nb/93) /(C/12) =0.2-0.74-^^1- «fc 7 KWtfctZ 
ife, #x.TNbCfcLT#ffflL&v>Cfc#:S$-£TV»S 0 
[0 0 3 5] 

^*^©J:^^C ©#3E3&* {111} ^gu^m&oiSkm * Wt htZftX^ tz-hK * 
[0 0 3 6] 

£<D3£ttj£j&»-cttfcv»a* % *»E16Hfc:&v>T»iia»C©#:flEfcJ:a llll|ff^ H B H * 
^tztbtmz-htiZa tlz, NbCOtfffflfi, |iiiin^H B H^ia^o^^^if^t $ttT 
Mi r«*4£T3**j&*, Nbtt*trtCJfc^ei|iOieik*«jSv*c: t^ib, & 

i^tiffl^^-t^ > wmi-*^*Rs$-rs^i*^* t#x.>btL^ 0 ?&ihjje 

e#^^w|lll}S^ B H H *iO||fe^'[Sji-r^^v^^^t^lM$tLi»o Vf'j7? 

< > .^m(DC^^<DmiEmm (o.oio~o.o5o®s%) K^xm^x^ro^^ftm 

[0 0 3 7] 
[0 0 3 8] 

mb^mx&y) *xh&)i,zi>mmx'$>2>o £<mc, -fr&a* itrBESji^fSrflSft^v 

[0 0 3 9] 

uiT k * »aa tc mm -r & 0 

JjUr T%J T^-To 
[0 0 4 0] 

c : o.oio~o.050% 

tttt'&jfillfc»Jft«>«ljftC*?>, C*0.0l0%&±^1-*#gj& I *& o fif*L<l±, 0.015% 
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fcfcB»aMt5n*-?*&Si, Mn, P^fpg-*-* £ t t^OTffi-C**^ ^Mfl 

0 -€-<*>»£\ Cfi^0.020%m±t-r-2>C: L < „ £ «bKTS590MPam± 
fc»0.025%J£U:'£#*« £ t 7&*M£ L < , -eo^Nbt <50M#(i 

(Nb/93) / (C/12) =0.2-0.7 

1 i9$f$ t< tt 

(Nb/93) / (C/12) =0.2-0.5 

AfSF4Hi* , #e>^4:<4*£fc*»e», c^>±Pitio.o5o% £i-& 0 

[0 0 4 1] 

si : 1.0% 

f±0.05%iy > ±i:i-^o — Si*l.0%*3ex.T^1-4i:. «kMEES6B#K*^*— >wfc 
^^tL^RM^Pig^^-r^Tt^. mUt Ltz&<Dmm*?\-mil&<ir 1.0%£1T 

ffc, »Mm»iC>o§ (#&-ft£-£tr) fcJfei-Sfr&fctt, £>o £ <0iI*t1±*JI < Ltfe 

S ttfifc-t £ £ * L < > 0. 7% JSLT tn^«ILV'„ 

[0 0 4 2] 
Mn : 1.0-3.0% 

J: l^fct&^iPiiEKJfc CT#J|ri--& <&t&*&£ L < , 4 tz, Mnti, S iz «fc S 

*raffltL*B»±-f*ot^=tt4x3if-e<>*io £oj; ^ ft«js*»e>, Mn«i.o%m±^-*-r 

r^ilfiWttt^k***©^ Mn^*tf)±EIi±3.0%t-f 
[0 0 4 3] 
P : 0.005-0.1% 

PM\ @*H*fc©»*#*ax3R-C*So Lrt»Lfctf*^ P^***0.005%5tc»T?t± 

oT, P tiO. 005% JiLh.l^ft" 2>i><DbL^ L < t±0.0l%m_t^1-* o — ^> 0.1% 
«r®x.*3®*J^PO#^T{±, Pj&**MHcOWfU W-^PXJfe'ttiSctW^tt^^b^-fi- 

§*fci!«^M^*»t*fll«^^ie)o§«'vOFeOtfi:f!t ! S:«iflHIL. '&&fl:«!i31&*2l!?'ft 

%i:-r^o 
[0 0 4 4] 

S :0.01%mT 

s-cttttss-rtafc*, o.oi%jy.Tti-* 0 

[0 0 4 5] 

Al I 0.005-0.5% 

Alii, iOij|M> Bfc»x*fc LTJ&JB-rfcSfflU ^«»tL-C^tt4H*Ntl 
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a-y 2ffi^iajSli|g^fc LT^tffl^^o ^Sf^ffi fe*^*± % Al 

^*t40.005%Ja±fct-4d^55& , **o — ^ 0.5%4rjex.SAl^^rtt. ft^a* h 
S<bfc*Ii&RB«:»H&-r*<7>-C. Al^*O±ffi*0.5%t-r*o ±0SFiL< 

[0 0 4 6] 

N:0.01%£TF 

4 t? 14 fl^T § & tb „ N#^T* <D ± pi * 0 . 01 % 1" S 0 
[0 0 4 7] 

Nb : 0.01-0.3%, jfro (Nb/93) / (C/12) =0.2-0.7 
NM4, a|c|&Wt-*v>T«4*3? 3 5:5n3!St?*"9> iltillOf iit^ 4 tf&Mfc* KNb 

^^fpNb{40.0l%m±^1-S^H^*o — #f&93T?tt. ftWftO^iSgtTA' 
x>-9"-f hffl£^££*£fc&<a@^Cfc'#Ilfc1-&^ 0.3%*jBAS««ONb'g'*r»i 
, itL*«?»f4ifc^*4<o-C, Nb^*O±IS«:0.3%fci--6o 
[0 0 4 8] 

ttz, Nb^-*0«i*S:*-r*K»i> #KNb^rfi (KS%) tC^fl («*%) rt*> 
(Nb/93) / (C/12) =0.2-0.7 (fcrtfU ^ftfONb, C 14#* ©xfOt*i) <^I6H 
ilfitaiC, NbfcC i: #^55^**0 **JiiT? (Nb/93) / (C/ 

12) f4Nbfc C<Dm^-WU£ik*mLX\f>2> 0 (Nb/93) / (C/12) **0.2*SI"TN±, NM~4 

<fclj, A r^blC^^S^H H H *^MO^* PI* -T^o (Nb/93) / (C/12 

) a*0.7*jBx.Sfc, bffi^Mi"* Cfi4ri?*lc^$-er-2> i 

ftjfrWK^r hfflS:-grtr»2ffl«:^r-r4jBj(tt* I #e»*t35:v^ 0 
L£/& s oT. Nb^fifcO. 01-0.3%*: L> $ h KNb t C^J:^ (Nb/93) 

/ (C/12) =0.2~-0.7%m%.-f&£7^W>bCZ^mim:&Ztbi-%>o 4*9$f 
*L<1± (Nb/93) / (C/12) =0.2~0.5&«tJS.-tSJ:dfcNbfcCfc-&#3**o 
[0 0 4 9] 

£43, *»i1?l4, ±|2L^MtCinx.T$ fbHT|SH^-TMo> Cr, Cu43 4 U*Ni O ? *> 
ltt£fctt2*El±., 434t>Vf fc*±Ti 4v* 0 
[0 0 5 0] 

Mo. Cr, Cu43 4U^iO^ *>l«t/ct42am± : S:^gt-e0.5%^T 
Mo, Cr, Cu4^4U*Ni}4, MnfclWIflt vjVrVf'f hffl^»e>ftSttliW$2&Be£1g; < -t 

< Clt^e>, £tt<b lffi*^(4 2®O^<0^ft^4O±IJIi40.5%fc-t-^^.i:^i!8 : t 
[0 0 5 1] 

Ti:0.1%MT\ i)^m^(DT\h S iN©t«# (Ti/48) / | (S/32) + (N/14) I 
i 2 .0 

#^^fe}:(±0.005%M±^ttl)ii^SLv> o L^Lfctf*^ 0. 1% ^^x.^.ii*J<7) 
«(4 % a* KO±#^< WTfrOjK Ti C«t: 4 «9 ^ fl/fn^ HlOJ&fclc&R 
fcHi&C fc**&»f*o Lfc#ct, Ti-MJttt, 0.1%filTttS;i:^ 

tBSE#2 004-3095623 
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<DJ&mmK£&ri<D&'g$ OftT***-*-**:, (Ti/48) /I (S/32) + (N/14) } 

iC©^Jft*«jttr«l+KH»C*»i-ifc*ttf»f«i:v^«!lF5ft«ifc* < Lfc** 
oT, Ti**#li«|+' , e«3fe»fc»'fri-&S^J:0 t NO^'**fcOH«-e, (Ti/48) / 
1 (S/32) + (N/14) |^2.0*»JE-r*£k5fl»»SLV>. £j3, iifigii^OT 

[0 0 5 2 ] 
[0 0 5 3] 

x.i4\ Bit. m<v&x®.*fa±.-tz>ftm* d&RtjscT#*-c** 0 t 

*U B-£^***0.003%*jgx.a fc-g-O^^SJ-T-S^*. 0.003%MTfc-f fctf* 
[0 0 5 4] 

4 14 2 tt^) TO. 01 % * m x. 4 t ttjfD -f & m 16] *** 4 © "C > i *Lj£lT 1" S 
[0 0 5 5] 

tfJ^SOHF&ISB i: LTi4. Sb:0.01%mT. Sn : 0. 1%JSIT; Zn:0.01%&T\ Co : 0 
[0 0 5 6] 

55n.2m±-eab^>ci:«^-c^>*o 
[0 0 5 7] 

ftitiiiCioT, 3 P*&r'flt^l.2*:^-r*tfc**"T?#ao 7x70W4< 
[0 0 5 8] 

iut% r7x9>f hfflj tJ4 N #'JW7x5>f f!ffi©B^ t-7>ft^h^ 
[0 0 5 9] 

ft 1 %£l±^t*^I^So v^r^t^f 1**13*1 %*^|t?J4, TSS*440MPa 
[0 0 6 0] 

ffiiE#2 004-3095623 
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[0 0 6 1] 

(2) sF*&r«*»1.2JBL±-C**i fc 

2JSL± £ * O t? * * o 

r^rflU fc(±, JIS Z 2254T#fcfcftS¥:$ffl13:ttr*Jbfc*i*U 

jp^ r <fH= ( r o+2r 4 5+r 9 o) /4 

ro, r45*5j:tfr9ot±, IttWf *OT©£ES£2Ffi)fc**U -5-^-TtL0° , 45 

[0 0 6 2] 

HSiLt, fll*l/4CTffc«fc:fettaX>BUa^fcJ: ^MfcTOS: (222)W. (2 

00) (ll0)®^iU f (310)®O«^JKJtP(222), P(200), P(110K P(310)^ 

P(222)/ |P(2oo) + P(uo) + P(3io)l ^1. 5^fJEt ^ L < , £t9$f£L 

<liP(222)/ |P(200) + P(110) +P(310)| ^2.0t-fi> o 

mil*. ftML?zM*<D*§%wm®Ltitmmm~^^x^ xmtv^)/ iP( 20 o) + 

P (no) + P(3io)f Wf^ffiU ZtLhU&^tzmz&'l^X-fu y Y Lizt £<Di><D 
[0 0 6 3] 

fife*. «M^|llllWt¥tfft*^j|Mtt*«>o»^ttr^it* t *v>^ IllOfB* IlOOl ® 

tzWbfrXttK^tf^ (310)®li^£v^7& s £> & HOOK U101MH8U rii£©T£-£& 
i tL^ftit S i t r ffift 4t S C 1 1 IIU L /Co £*Ui, » 

ftLtzUMftmcoffim, &z xmctLxtif mm fc-£ti%y<*c mom 

[0 0 6 4] 

|l 11} {± N iim®Sll:^[pIHfe H a H co<lll>^|6]^[6]v^Tv^Cii:^W^ 

o M B B a^J:O f BraggOR»t##^'b. #^3l^#itt?** a -Fe©»#, llllf ffi©EI*r 
fcL-Cii, (ill) W-e^jei^i*, (222)WCfec:*3i % X^H^f^SiSJti: LTii(2 
22)ffi<9flt (P(222)) *fflv>fc 0 (222) Wtt, f&MMSli^ft^fi [222] ^Wfa^T 
V^«t% ^K<lll>^|^i:[WIC^|6]T"^>^ 0 J:oT(222)ffi©a&EJtrt*ifcv*£*:l±^ {ill 
l*^WHlLTV^i fcfc*MS-*-* 0 |100|M^MLT^>|WI#OM56^> (200) 
ISO-fit (P(200)) *JBv>fc 0 
[0 0 6 5] 

ttwx&z(iio)frb(m)£xo7mfrbiom*mfc^&ztiFmtL\<*o ztz. mm/ 

[0 0 6 6] 

tfllE^ 2004-3095623 
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[0 0 6 7] 
[0 0 6 8] 

tiz.x*) mm.-? § * o 

[0 0 6 9] 

#3PJ3-e&, sr> ii^7y*i! ! F^jE®^-cft±jgEMmfiiJM*8oo < cm±t-r^>i±Ji 

JEJSfcifcU Waft :400-720*C-C^»). 8fcJE«fc-r* (iMElIg) o 
[0 0 7 0] 

[0 0 7 1] 

if^«b> * 9 nHJ»fflKO±Rti 1300*0 1" * £ tW^TC* * o 
[0 0 7 2] 

[0 0 7 3] 

^-e, v- h^-«:ft±jE]iLT«i®«fc-r*o ioti, tt_hfflEimiiM? (ft) 

Mllll£^*H»<&#&3***fr*f&o tot, FTti, SOO'CmXti-^o &J3 % IW980'C£ 

m*. %> t , U r * «:$£nMfto Iml SM H B H *^»^«^ <t a* 

ifi Lv> 0 $ h KB i L < W\ Ar 3 3ES8&i£±"?2b y #TOEET3**T i & 

[0 0 7 4] 

3j»e»*"»T*a 0 ffl»E®<BR*<&*JS#&tt, 0. 10-0. 25*>lSHfc LV> 0 $ 

e> felt Lv^ 0 
[0 0 7 5] 

ffi|E#2 004-3095623 
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a>f/M£flfcfi& (CT) t± % 400~720^O$£at-t& o ClOiajS^ffl^^tf JCNbC * 
*fffl$**OCaiE&aaEttH^ab4o CTa s 720T:&jgx.3 2:, «fS*t**3|ft^kL, SftJK 
i&T£3S< kfc*K?fr3ffi#fc«lfc«>ltrfl['ffc*tt»f*tfcH«:«o * fcCT**400r*»l t ft 
Sfc, NbCO*fffi3WBC 0i:<<4!), A rttftK^sfllfc &ib\ CTtt, #4 L< tt 
550-680^^1-^0 
[0 0 7 6] 

±KO«kWffiMIg «:J6-r £ t J: 19 , 8 M nJBLT-C* * 1 1" 

[0 0 7 7] 
[0 0 7 8] 

02 (a) , (b) t3Xxm3 (a) , (b) It, ?--f * -/UJKAS**:*®*!**)* 
^iiifSt^^o ^ *-/Mfcl4 3 %5»mT^3-;Wy#^ ( 3 %HN0 3 -C2H5OH) 
9 „ 10~15sJKALfc o 
[0 0 7 9] 

-£T% H2 (a) 0.033%CT?Nb«6^j&P"C*»). I 8. 9^ m 

> ftm)$MLXnbtitzm%Le>¥-1% rflt : 0.9, 0 2 (b) tt, 0.035%C-0.015%Nb| ( 
Nb/93) / (C/12) 1=0.061 -C&*K liS« B H afiS:5.9^, »I«LT 
#e»*tfc<PHR©sp*&Hlt[ *. 1.0, S3 (a) 14, 0.035%C-0.083%Nb I (Nb/93) / (C 
/12) I =0.311 mmm<DW L %}m£k%L& : 5.6^nu J%M'MMLT#«btL^^^ 

sp^rflt : 1.3. 03 (b) f4, 0. 035% C -0. 072%Nb I (Nb/93) / (C/12) } =0.2 
7| •C*<9. fti*Of^ftgfig:2.8^, }^®MMLT#fbtL/c«<7)^ r®. I 1.5 
-T?&«9, S3 (a) is-fctf (b) ***!&Wo^ajSo»M«*-C**o fcfcN «aft*fr 
#{i^i-«S^l^«t^2 t»jfci-fto 
[0 0 8 0] 

H2 (a) *^«jt*l&W»«:^.tL*Nb*ft«jDfH^, aMEKOWttftttSa* 8 ^ m 
J0L± * o X is ») , Hit & o HI 2 ( b ) ft . Nb^Jffl <fc «5 ^gtlll^Wl: £ *LT 
v>4iO©, Nb/COJrb^^OflH^ib^ttTv^^*, $ *L-f, HI** 

<£v> 0 HI 3 (a) fcitf (b) fcfcWMWr?**), ««M«*ffllfcU UrMlT 

[0 0 8 1] 

assa (i) tti>K, mik^m^m (2) 

ies*si5£-ra^ ±iaoai (1) (2) \,xm&nm*m%. 

[0 0 8 2] 

*i#t^£ ttf%r^ 0 ±MM-k.m%^m. (2) £EBSP(Electron Back Scatter Diffract 
ion Pat tern) flWL £ OJKA* , ^v»j»(2) (4. ^£#15" *SIOV>t>^-&/J^ 

^3K*T?*»S£fc*«*?3&»o^o *SIIKfci3V>T{±, ^M«4»^£^11^15 0 jffflR 

is «£ tm(2)<D3U***fc#fc LXftL&ZmfcLtzlfe^ ^O^^ h h h ®@^8 ^ mjgxt? 
J4, *»WO«SiJK««coffir^k'voS6*5m*i.1*, WttJMME* 8 // mJ&TfclRiH 
¥^Hfii.2Ja±fcv>^iftr|t<b^SSi*3&«attac:ii7&*iR|ofeo U^'ct 
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[0 0 8 3] 
[0 0 8 4] 

W*«l*fflv»r L, JIS G 055aRv»ttAS™K*Cfc«I»H*»cJ: iJtWlii 
±-eo^ H H H*ioTOc7)^D>tS$ 1 (^b)S:*», (ASTM) 3tffctt«da = l. 13X 1 fc LT^F 
*&*Nllfca J: < , .T^fl&EBSP *OS6«*fflv>T**T* «tv> 0 

[0 0 8 5] 

^®M-em^M^»ftL> JISG0552fci*£fcSJ8r8cfc <t «9**fe 0 1"£;b*>. JHfcL 
fc &&&ifft^£ £ ffl J ISG0552 IC £ Z X EM* fa £ X VZ. ft K Sit * fa W L T * *l -T 

[0 0 8 6] 

[0 0 8 7] 

NbC LT#ffflH5£S*ia CS^'t'^CglC^**^ (IT, T*faiS^$ 

tL^>c*<D*ij^j tv^o ) tit, mmat&frffi mtbfrffi) Lxn^tizmmms. 
frb%&izxma,2ti2>mx$>2>o 

[C] fix = 100X12X ( [Nb* ] /93) /[Cltotai 

[Nb* ] = [Nb] - (93 [N] /14) > [Nb* ] >0 
— CTi Nti«3fefi9^TiN*J&*i-*^)-C 
[Nb* ] = [Nb] - (93 [N* ] /14) 

[N * ] = [N] - (14 [Ti* ] /48) , [N* ] >0 
[Ti* ] = [Ti] - (48 [S] /32) , [Ti* ] >0 
[C] nxtiWffi^Sti&C-loW'g- (%) > 
[C]totalt4> «*O^C^* («*%) , 

[Nb] , [n] , [Ti] , [s] -e*L<r*L#fffiNb> *fffiN, wtaTi, was* (it 

%) t^So 

[0 0 8 8] 

TN±* NbCfc LT*ffflH^S*t4Ca^«4»O^C^**015%Ja±^^Oj»**«atL* 
o ^OC#«H^ie>**fffiHJfe5tLSCfl:O«I'a-<0±Rt±, TMTiELfeNboatiE 

tSH60±Pl (Nb/93) / (C/12) =0.7£)LrtONb^*t?*tttfKffl ! fl:<^ ?S r lilt t 

[0 0 8 9] 

ffiiE#2 004-3095623 
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L<, &*)2LtL<K50%&.±b1-&o ft r *^fcfc^i«^raEETSto& ^ -^ttfctf 
tt^it«^^ 0 toi&WTi±^MJET^£*90%S-eolEl8'e?S<i-* 
H£r0W»±#J.-*-*d«, 90%*jBx.Sfc-?-o«j*3&»iaJBi-r*tf^ijT?<r<, *£Wffi®l$<D 
n-/i/^o£flrfcft ±Pl*90%tt^it^J Lv^ 0 

[0 0 9 0] 

±BftJ&RKmMM& : 800'C^±950t:mTt?^M^fi 1 v^ ^tv^ft«aUE*»e, 
500*C*-eofflK«osp*&^aSjK : 5t/sa±tLT^ti (i^WiiS) o 
[0 0 9 1 ] 

ffftd^S^iio *»Mlc^v»Ttt, jM0Rta*ft»&iU7*&*tt*ltiaft£ % 800 

B«fi^7*f7x5>f hffl<^)#l#a««:»li6-C#riftr'ffl[<b**BltL*v^* N -J&MS. 
£tt800t:JBLLi:-*-;bo — ^> 950t:4:jgx.^»T?{± N L < jfi^ffcu #te 

*** L < £ik~r MMr^{±950 c CmT tf^o 

[0 0 9 2] 

Eitti*ij^$ttLi ^1511:44©^ sootc^ 700*0 £ -eof^-e i r/sJaUit-r 
3001c frb7oox;tx-<Ds?%j<7>g.T&mm<7)±.m*, ntesox:/smm-e$>z>o loov^^m 

[0 0 9 3] 
[0 0 9 4] 

5V/slZk±b1r2> £ £-CffiE.-£jti& 0 500*0 *ilO?t±p^ov^Tfi, JFHcpt^L&v^ 
3I£S^ Si U<(i300'Ct-e5 , C/sm±OTO^iPil i ST^*Pi-Sit^$f4L<, 

±fB^jSfE{i, v^/fVt'f hffi^J&ottj&a*^ _tRBt±«NF a&gf* 
[0 0 9 5] 

[0 0 9 6] 

*o §?&tcft?tL-C. ^MK»»3£»ie)o §®*^jK-t*ttf J: < „ ^Mffit&i6 

o § ®fr h m tz^ 300*0 t -e o^^as** 5 tv s m± t £ £ j: ? ofrai-r zzttf 
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¥^a?a*3»*5T:/8jajiK«:« 4? lv> 0 &4o\ ±ib#»ie» 

[0 0 9 7] 
[0 0 9 8] 
[0 0 9 9] 

[0 10 0] 

*lfc*i-JfljftO#«|*<E^-C»«L, Viz a ZfibM* 1 ??*! 

250*C^in^LmJEMLT->- b/^-t U ^v>T% 3c 2 fc^*-&#<0tt±EE& 
WEH8CJ: «9&3£$*t Lfco £i^feOffcS^*»*|feflETs|s65%WlfrBI£EJE*Jfc-*-?fr 
WJESXHK4 «9^J¥l.2mmO?£MC2: L£ 0 CI iLfeft^ttEttfttt? -f > 

%<Dmni±m*ML* &m&&*mffiLtz 0 #45, n 0 . 2 45 4u ? 9of»4, MiFiiiM 

(#>o 480°C) £;!i&LTv§Ij!Mf&a6o§Si^i L, R#UcWSCJBE3£fcifc L#tt# 

ttfcffNBLfco &45, id-C^^No.25^ liui&0|II2 (a) , #i«No. 26**0 2 (b) , 
««No.27*«BI3 (a) , «?■ LTfli«No. 28rt*l8 3 (b) T?*-5 0 
[0101] 

n h *Liz&&mmmsL& 4 tramm^a o § mm, b i3S#tt45 4 1- « k 

[0 10 2] 

(i)^M^^ONbC fc LXffimmfeZtiZ CSoSfl-g- 

ffJE^JJ: d KJftffi^*ficJ: i)*ftfJNb, *ffflTi, WffiN, *ftHS**5£*U Tlfi^T'^ 
tbtzo 

[C] fix=100X12X ( [Nb* ] /93) /[C]totai 

[Nb* ] = [Nb] - (93 [N] /14) , [Nb* ] >0 
Ti 

[Nb* ] = [Nb] - (93 [N* ] /H) 

[N*] = [N] - (14 [Ti*] /48) „ [N*] >0 
[Ti*] = [Ti] - (48 [S] /32) , [Ti* ] >0 
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[C] «ixtt*fffiHJe$K*C40«^ (%) > 
[Cltot.ili, «*o^C^» («*%) , 

[Nb] % [N] , [Ti] > [S] tt^ft-FflflrttlNb, OrtBN, *rffiTi, WffiS* (H% 

) 

[0 10 3] 

(ii) mm^&rnM. 

+ 4 *-*KALfcJEK#lRlfc¥ff*CT»rffi (LSrM) U JIS 

G 0552tcmC^«f&l3i «5, t^iM:¥^ B ^0«Jrt-fi$ 1 (/<m)*#*> (AS 
TO) <2r»#da = 1.13x 1 hL-CiffiLito tltLtli, SfcifcLrt: J: -9 K:, 

3%fllKT^3-^*ffi (3%HN03-C 2 H5 0H) fcfflv^ 10~15#K^AL 

/Co 

[0 10 4] 

( i i i ) ?£3£&#G&«)|&ft&*tt 

*«IW»ftv» t ffl v> T400- lOOOOte -C{K«flj» **« U ffi <7>«l * 

[0 10 5] 

(i v) 

#<btL^#?^M^M»^JE®*r6]^WLT90 o (C^[6]) CJISS^IKttWi- 

£«U JIS Z 22410M^^mmL-C^n^^y KififtlOmm/min^BIKta^Sr^TV^ ft 
(YS) , ?I5S^$ (TS) fc-fcWtf (El) ^t*/c„ 
[0 10 6] 

(V) ^xm. 

^h^tz^m-mnmoj±m^ a^ft) , EES£^i^^*rL45° ^ft (D^fr) , je 

®^IfiJ^*tU90 o Ufa (C^IrI) *»5»JIS5-9-3ISWMIM-*JCTtLfco £*L*b<Z>»Ufcfi-fcl 

0% <& JMug 1 sin l fc«po#ttmtwiii t fcwm * m%. u c tL <b oi^tti 

v\ JIS Z 2254 W^^iHML-C¥^r -fit WSSSttSJfc) ^iT^eiliiL, £*l 

^FJ^J r -flft = ( r o+2 r 45+ r 90) / 4 

ro> r4 5 ^iy ? r 9 oti, Ritfi-*#W©ffltt#fafc**U ^K^fi0° > 45° 
J3 «£ #90° LSfl5£ LfcSBtett-f * o 

[0 10 7] 
(vi) 

j»BI*f«:ffo^:o iW5£W»4. a -Fe©±351II*Tli-e** (110) (200)®, (211)®. (220 
)®, (310)®. (222)®. (321)®, (400)®. (411)®. (420)®OfHO®fcov*-CiM5e L 
. «l^l^tt*i»tt#fcOfflW»KJt^#M^X»lBlW«^KJfcS:*«>, *£>*:(222)® 
. (200)®, (110)®*J:O ? (310)®^X^ia«f^^J:bP(222). P< 2 oo), P<uo>J3J: 
tTPoio) fcTIE^co^S^KftAU ;£ia:8lA4:3fai Lfco 

A=P<222)/ |P(200) +P(110)+P(310) \ 

[0 10 8] 
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